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Abstract 
Effective enforcement of environmental legislation is the key to ensure successful environmental protection and pollution 
control. For cases brought under the Environmental Quality Act 1974, the decision of criminal case tried is derived from the 
application of the law of evidence, specifically the Evidence Act 1950. In environmental forensics, chemical fingerprinting is one 
of the tools used to help identify sources of pollution and may form a defensible piece of evidence for prosecutors. The objective 
of this paper is to examine the position of chemical fingerprint evidence under Section 45 of the Evidence Act 1950. This 
research can provide an introductory guideline that can be of use to environmental law enforcers, forensic experts and other 
relevant stakeholders. 
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1. Introduction 
1.1 Environmental Forensics, pollution and environmental protection in Malaysia 
The term forensics often evokes the unpleasant image of a crime scene, complete with yellow tape, bloodstains 
and a chalk outline of a body. Environmental forensics however, is not usually so gruesome. It is essentially defined 
as  “the systematic and scientific evaluation of physical, chemical and historical information for the purpose of 
developing defensible scientific and legal conclusions regarding the source or age of a contaminant released into 
the environment” [1]. Today, environmental forensics plays an increasingly important role in environmental 
protection in Malaysia where there exists a constant struggle to balance between the needs of a still developing 
nation and increased international pressure to conserve what is left of the country’s pristine environment.  
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One of the major hurdles in improving the level of environmental protection is effective pollution control. The 
Environmental Quality Act 1974 (“EQA”), Malaysia’s primary environmental legislation, provides for the 
prevention, abatement and control of pollution [2]. According to the Department of Environment, in 2011, a total of 
811 offenses were prosecuted under the Act. Out of this total, over 63 % involved offences related to air pollution, 
whereas nearly 12 % of these cases involved inland water pollution concerning effluent discharges exceeding the 
stipulated standards. The Department of Environment, which is tasked to enforce the Act, must rely upon scientific 
evidence, including reports from the Chemistry Department, for the purpose of prosecution [3]. The Department of 
Environment Malaysia now also has a specific section that handles environmental forensics related cases [4]. 
 
1.2 What are chemical fingerprints? 
 
One of the tools used in environmental forensics and by the Chemistry Department is the chemical fingerprinting 
technique. A chemical fingerprint is a unique pattern indicating the presence of a particular molecule, based on 
specialized analytic techniques used to identify a pollutant, drug, contaminant, or other chemical in a test sample 
[5]. Like normal human fingerprints, to render them viable in the identification process, there must be another 
matching set or a database of existing fingerprints to compare them with. This database of fingerprints is usually 
maintained by authorities. The same scenario occurs with chemical fingerprints, which has played an important role 
in the rapidly advancing field waterborne oil spills. Significant advances in chemical fingerprinting, driven by both 
the application of petroleum exploration and production geochemistry principles and by advancements in analytical 
methods and instrumentation, have resulted in the use of fingerprinting in nearly all oil spill investigations 
worldwide [6]. The complex chemical makeup of petroleum- which can contain tens of thousands of individual 
hydrocarbons and non-hydrocarbons – provides an opportunity to ‘chemically fingerprint’ petroleum contamination 
and thereby assess its relationship to known or suspected sources [7]. Over time, a sample database could be built to 
allow each new spill to be compared to the ever-growing database without the need to re-analyse or reproduce 
existing data. 
The United States Environmental Protection Agency maintains quite an extensive collection of database 
(Envirofacts) including sample collection information and analytical hydrocarbon analyses of Hydrocarbon samples 
collected. Tables include Alkane, PAH, and Biomarker together with quality control codes for each analyze (tables 
QC code Alkane and QC code PAH). In Malaysia, existing literature on current oil spill analysis are normally used 
as reference as there is currently no existing database for analytical hydrocarbon though there are increasing efforts 
to establish one.  
 
1.3 How do chemical fingerprints actually ‘work’? 
 
To further clarify our understanding on chemical fingerprints, let us take the most common example of their 
usage, chemical fingerprinting of oil contaminants. Like human "fingerprints", in which the differences in patterns 
of our fingers can be used to distinguish one person from another, the differences in the pattern of oil composition 
can distinguish one oil from another. This is done by first collecting a sample and separating it into various 
fractions.  Each fraction is analysed using instruments to give "printouts" of their chemical compositions.  The 
"printouts" are in the form of graphs called "chromatograms," which are then interpreted by chemists. One technique 
that is used to create the chromatograms is called Gas Chromatography-Mass Spectrometry (GC-MS). GC-MS is the 
most reliable method to fingerprint an oil sample since it uses a multi-parameter approach in which individual 
compounds present in a sample are identified. 
  
Oil spills or operational discharges that enter surface water can be classified into two basic categories:  
 
1) “mystery” spills 
2) known-source spills 
The first typically involves the discovery of a fugitive oil or oily waste at sea, in rivers or harbours, or in other water 
bodies either in the absence of any known incident or source, or in the presence of multiple source candidates. The 
second involve the release of oil or oily waste from an identified point source, or a known incident. In both 
situations, there is an opportunity for chemical fingerprinting to answer important questions, which can be used to 
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determine how any liabilities for any clean up and resource damage are distributed. In the case of “mystery” spills, 
chemical fingerprinting can be used to compare the spilled oils’ “fingerprint” to those of any viable candidate source 
oils in an attempt to unambiguously identify the lone source- or at least, limit the population of possible sources. 
The investigations often involve the collection of waterborne oils (e.g. oil slicks) and their comparison to oils 
collected from various candidate sources or a particular “prime” suspect [8]. 
As we can garner from the discussion above, chemical fingerprints is indeed very useful in identifying the source 
of contaminants. This in turn will help the courts in determining the liabilities, civil and criminal, of the parties that 
are responsible for contravening the law. However, due to the scientific and technical nature of chemical 
fingerprinting evidence, little research has been done on its legal status under Malaysian evidence law. This paper 
aims to explore the legal position of chemical fingerprints evidence under the Evidence Act 1950. 
 
2. Methodology 
Qualitative methods were used for this research. In order to analyse the existing legal status of chemical 
fingerprints under Malaysia’s Evidence Act 1950, a documentary analysis of primary and secondary sources was 
conducted. They include examining statutes, case law, textbooks and other relevant materials. Data gathered through 
library and desktop-based research was analyzed using conceptual content analysis.  
 
3. Results and Discussions 
 
3.1 Chemical Fingerprint Evidence under Section 45 the Evidence Act 1950 
Generally, a witness is only allowed to give evidence on facts and not on opinions. There are however, cases in 
which the court is not in the position to form a correct judgement without the help of a person who have acquired 
special skill or experience in a particular subject. Exceptions therefore made to the general rule and opinion 
evidence is allowed in certain specific situations, adduced whether by an expert or ordinary witness. Regarding the 
necessity of expert witnesses, Phipson on Evidence has described as follows: 
 
“Expert witnesses have the advantage of a particular skill or training. This not only enables them to form 
opinions and to draw inferences from observed facts, but also to identify facts which may be obscure or 
invisible to a lay witness”  
 
Expert opinion is provided for under Section 45 of EA. The section states: 
 
(1)  When the court has to form an opinion upon a point of foreign law or of science or art, or as to 
identity or genuineness of handwriting or finger impressions, the opinions upon that point of 
persons specially skilled in that foreign law, science or art, or in questions as to identity or 
genuineness of handwriting or finger impressions, are relevant facts. 
 
(2)  Such persons are called experts. 
 
Under this section, who would actually qualify as an expert? Sarkar in Sarkar’s Law of Evidence [9] states that the 
main difference between an expert witness and an ordinary one is that an expert is “one that has acquired special 
knowledge, skill or experience in any science, art, trade or profession”. It is a preliminary question to be 
determined, whether the one is truly an ‘expert’ or otherwise. In PP v Muhamad bin Sulaiman [10], the respondent 
was charged with murder. The expert was a chemist who gave his opinion to interpret the bullet recovered from the 
body, but failed to produce any data and photo etc on which he based his conclusion. Suffian LP stated that an 
expert needs to be “skilled” and need not be so by special study but maybe through experience, and the fact that he 
has not acquired his knowledge professionally, effects only weight but not admissibility. Suffian LP also said that 
since the defence did not ask the expert to produce the materials, the expert evidence should be admissible. A doctor 
when testifying in court is not required to produce photographs to report his findings. 
Due to the scientific and technical nature of chemical fingerprinting evidence, the court may often need the help 
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of an experienced expert (in this instance, a forensic scientist or chemist) to present his or her opinion on the 
evidence and how it relates to the ongoing case. The phrase “science or art” under the section is elastic enough to be 
given liberal interpretation [11]. The court has the discretion to decide whether an issue is one of science or art and 
consequently whether an expert evidence is admissible. The scope of the term has been widely construed and is not 
restricted to the subjects of pure science and art. There are many examples regarding what constitutes “science or 
art”. Among the relevant cases are R v Stockwell (facial mapping), R v Clarke (video superimposition), R v Gordon 
(DNA or genetic fingerprint of an individual), R v Robb (Fingerprint and voice identification), R v Hobson 
(ballistics) and R v Wellington (Electronic Depression Analysis).  
Locally, there are a few cases that could be a guide for the application of chemical fingerprint evidence in court. 
In the search and analysis of current literature, the use of chemical fingerprinting expert evidence for environmental 
crimes under the EQA has not been found in any locally reported cases. However, perhaps the closest example of 
the use of chemical fingerprinting evidence and scientific expert witness under Section 45 can be seen in cases 
dealing with identifying the chemical component of drugs (Dangerous Drugs Act 1952) and blood/semen/DNA 
analysis. In drug related cases, expert witnesses are usually chemists who will prepare a report, to identify and 
ascertain the chemical fingerprints of the substance in question in order to correctly determine the type of illegal 
substances that forms the backbone of the case. In Ong Hooi Beng & 2 others v PP [12], the chemist determined that 
the factory of the appellants were used as an illegal laboratory to produce methamphetamine. In Khoo Hi Chiang v 
PP [13], both appellants were convicted in the Penang High Court for trafficking raw opium in contravention of 
Section 39B (1)(a) of the Dangerous Drugs Act 1952 and was sentenced to death. In the appeal, it was argued inter 
alia, that the prosecution had failed to prove the competence of the government chemist. In PP v Lee Beng Siang 
[14], the court decided that the evidence from the chemist in analysing substances were unsatisfactory.   
 
3.1.1 Competency of expert 
 
Other potential issues under Section 45 and chemical fingerprint evidence would be the competency of the 
expert. The expert should at the beginning satisfy the requirements of competency laid out under Section 118 of the 
Evidence Act 1950. The test of competency of an expert witness under Section 45 was discussed in Junaidi bin 
Abdullah v PP [15], where the Supreme Court stated that the test to be applied for Section 45, is whether the nature 
of evidence required special skill; and whether the witness had adequate knowledge to express opinion on the matter 
under inquiry.  
 
Mohamed Azmi SCJ in Junaidi stated that: 
 
 “The test to be applied for the purpose of s 45 of the Evidence Act 1950 is this. First, does the nature of the 
evidence require special skill? Second, if so, has the witness acquired the necessary skill either by academic 
qualification or experience so that he has adequate knowledge to express an opinion on the matter under enquiry? 
The answer to both questions must necessarily depend on the facts of each particular case. The specialty of the skill 
required of an expert witness under s 45 would depend on the scientific nature and complexity of the evidence 
sought to be proved. The more scientific and complex the subject matter, the more extensive and deeper will the 
court be required to enquire into the ascertainment of his qualification or experience in the particular field of art, 
trade or profession”. 
 
Applying Junaidi to our discussion on chemical fingerprint evidence, the scientific and complex nature of 
hydrocarbon analysis for example, would require a special skill and an “expert” with adequate knowledge to explain 
to the courts on the laboratory findings in relation to the facts of the case. The court would be obliged to ascertain 
the expert’s qualification (educational background, peer reviewed papers published or specialized training/courses 
attended) and experience (quality and quantity of research experience on the subject matter). The qualification and 
experience of the experts appointed in this field would indeed play a vital role in the courts proceedings. Suffian LP 
at p 323 in PP v Muhamed bin Sulaiman [16] emphasized that “the lack of qualification or experience on the part of 
the expert must necessarily affect the weight of the evidence rather than admissibility. But where the evidence is of a 
complex and scientific nature, the absence of either qualification or experience can certainly affect admissibility.” 
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3.1.2 Appraisal and Evidentiary value of expert witness testimony 
 
The other possible discussion regarding chemical fingerprint evidence would be the appraisal and weightage of 
the evidence itself. It is prudent to keep in mind that expert evidence is not one of fact but rather advisory in nature. 
The duty of the expert is to furnish the court with necessary scientific analysis for testing the accuracy of the 
conclusions therefore enabling to the judge to form an independent judgment by application of these scientific 
analysis to the proved facts. So an expert in hydrocarbon chemical fingerprinting can advise the court on the test 
results of samples gathered from an oil spill by preparing a report and giving his opinion as to the exact nature of the 
substance plus the likelihood its source. The report from the expert does not go into evidence automatically, he is to 
be examined as a witness and has to face cross-examination [17]. 
There exist numerous discussions on the evidentiary value of expert witness evidence. Phipson on Evidence 
states that the testimony of experts is often considered to be of slight value, since they are proverbially, though 
perhaps unwittingly biased in favour of the side which calls them, as well as over-ready to regard harmless facts as 
confirmation of preconceived theories, moreover, support or opposition to given hypothesis can generally be 
multiplied at will”.  In PP v Mohamed Kassim Bin Yatim [18], Hashim Yeop A Sani J states “Evidence of an expert 
can never go beyond an opinion and can never therefore be of absolute certainty”. In most drug related cases, the 
chemist evidence often forms a crucial part in the prosecution’s case. It remains to be seen whether the same would 
happen in environmental crime cases under the EQA 1974 using chemical fingerprint evidence and scientific 
experts. 
 
4. Conclusion 
 
Chemical fingerprinting techniques in environmental forensics can be a very important tool in identifying culprits 
who breach the law and pollute the environment. Due to the lack of local case law relating to the use of chemical 
fingerprint evidence in environmental crime proceedings, there remains a question on the evidentiary weight of 
chemical fingerprints and expert evidence. There are also questions regarding the competency of the expert witness 
in this area; how much experience and what qualifications must the expert have in order to satisfy the courts? As 
environmental forensics in Malaysia is a relatively new field with few players in it, there are also possible issues on 
the availability of competent experts. The overall finding has found that additional research in this area is needed to 
fill in the knowledge gap and answer all these pertinent questions. In the meantime, a look into the application of 
chemical fingerprint evidence in drug related cases may provide a small clue as to the legal status of chemical 
fingerprint evidence under the Evidence Act 1945.  
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